Objective: To compare the nutritional habits among six Mediterranean countries and also with the various official recommendations and the 'Mediterranean diet' as originally described. Design: Cross-sectional study. Settings: Three centres in Greece, two in Italy and one in Algeria, Bulgaria, Egypt and Yugoslavia. Subjects: Randomly selected non-diabetic subjects from the general population, of age 35 -60, not on diet for at least 3 months before the study. Interventions: A dietary questionnaire validated against the 3-Day Diet Diary was used. Demographic data were collected and anthropometrical measurements done. Results: All results were age adjusted. Energy intake varied in men, from 1825 kcal=day in Italy -Rome to 3322 kcal=day in Bulgaria and in women, from 1561 kcal=day in Italy -Rome to 2550 kcal=day in Algeria. Protein contribution (%) to the energy intake varied little, ranging from 13.4% in Greece to 18.5% in Italy -Rome, while fat ranged from 25.3% in Egypt to 40.2% in Bulgaria and carbohydrates from 41.5% in Bulgaria to 58.6% in Egypt. Fibre intake, g=1000 kcal, ranged from 6.8 in Bulgaria to 13.3 in Egypt and the ratio of plant to animal fat from 1.2 in Bulgaria to 2.8 in Greece. The proportion of subjects following the WHO and the Diabetes and Nutrition Study Group (DNSG) of the EASD recommendations for carbohydrates, fat and protein ranged from 4.2% in Bulgaria to 75.7% in Egypt. Comparison with the Mediterranean diet, as defined in the seven Country Study, showed significant differences especially for fruit, 123 -377 vs 464 
Introduction
The relation between diet and chronic diseases, such as cardiovascular disease (CVD), cancer etc is one of the major interests in preventive medicine (Ogawa et al, 1999;  American Institute for Cancer Research, 1997) . Studies of populations which have abruptly changed their dietary habits (both the amount and quality of food), suggest that switching to more 'Westernized' diets is associated with an increase in the prevalence of diet-related diseases, like CVD (Keys, 1970) . In some of these populations, an increase in the prevalence of diabetes has also been documented. However there is still controversy in the literature about the role of dietary habits in the development of glucose intolerance (West & Kalbfleisch, 1971; Pan et al, 1997) , although there is evidence that high carbohydrate and high monounsaturated fat diets improve insulin sensitivity and glucose disposal (Perez-Jimenez et al, 2001) .
The Mediterranean diet is considered the golden standard of healthy nutrition and is associated with decreased morbidity and mortality, especially from cardiovascular causes (Keys, 1980; Keys et al, 1986; Helsing & Trichopoulou, 1989; Kafatos et al, 1991) . The rapid changes in dietary habits in the Mediterranean area over recent years and the lack of comparative studies among Mediterranean countries, performed with the same protocol and methodology, urged the Mediterranean Group for the Study of Diabetes (MGSD) to organize the present multi-center study.
The main aims were to compare the dietary habits among Mediterranean countries, both in the general and the diabetic population, define what exactly is the contemporary 'Mediterranean diet', compare the lipid profile among countries and investigate its relationship to dietary habits.
The aim of the present paper is to investigate the differences in nutritional intake of the general population among five Mediterranean countries and compare current macronutrient intakes with the traditional Mediterranean diet and the nutritional recommendations of various international bodies.
Subjects and methods
A total of 4254 subjects were recruited in nine centres in six countries, according to the protocol which has been described in detail elsewhere (Karamanos, 1996) . There were three centres in Greece, which were combined for the analysis, two centres in Italy and one centre in Algeria, Bulgaria, Egypt and Yugoslavia. The populations studied were, in Egypt and Greece, both urban and rural, in Algeria, Bulgaria and Yugoslavia mainly urban and in Italy mainly rural. In the Yugoslavian centre only diabetics were studied.
In summary at least 150 subjects, randomly selected from a defined geographical region, were recruited in each centre. Moreover at least 150 subjects with diabetes mellitus (followed either in diabetes centres or by private doctors) were recruited from the same area. Inclusion criteria were age 35 -60 and for the non-diabetics a free diet for at least 3 months before the study.
All subjects were asked not to change their regular diet before the examination and were studied after an overnight (12 h) fast. A patient report form was filled in, comprising demographic data, medical and family history and smoking habits. Anthropometrical measurements comprised height without shoes, weight with light clothing, waist circumference (midway between the rib cage and the iliac crest), hip circumference (maximal circumference between the iliac crest and the thigh region) and blood pressure in the sitting position, after 5 min rest (mean of two measurements). A 12 ml venous blood sample was taken and the plasma was immediately separated and stored at 7 18 C. All the samples were later shipped, in dry ice, to the Central Laboratory (Diabetes Centre, Athens, Greece), where all measurements were done. Plasma glucose, cholesterol, triglycerides and HDL-cholesterol were measured with standard autoanalyser methodology.
A dietary history method was used for the evaluation of the dietary habits (Karamanos, 1993; Klaver et al, 1998) . A dietary questionnaire comprising 78 questions was filled in by a specially trained person (dietician, nurse or physician). The questions referred to the daily or weekly consumption of various foodstuffs or groups of foodstuffs. The estimation of the amounts consumed was based on common household measures. The questionnaires were centrally analysed with a specially constructed computer program at the co-ordinating centre (Diabetes Centre, Athens, Greece). Information on food composition was given by each participating centre, especially for foods which were local specialities or had a peculiar composition (bulgur, couscous, etc) .
In order to validate the above dietary questionnaire, 100 subjects from various participating centres were also evaluated using the 3-Day Diet Diary (two weekdays and a Sunday), which is considered the 'gold standard' (Bingham, 1987; Hartman et al, 1990) . The comparison of the two methods, as previously described, is shown in Table 1 and the results (see Results) are good enough to allow the use of the dietary Questionnaire in this epidemiological study (Karamanos, 1996) .
The results were expressed as daily intake of energy in kcal, while the carbohydrate, protein, fat and alcohol intakes were expressed as percentage contribution to the daily Nutritional habits in the Mediterranean Basin B Karamanos et al energy intake. Total fibre intake was expressed both as g=day and g=1000 kcal of energy. Finally, the ratios of plant to animal protein and plant to animal fat intake were calculated.
In one of the publications of the Seven Country Study (Kromhout et al, 1989) , food items were grouped in 16 groups and expressed in g=day. In order to compare our findings with those of the Seven Country Study we further analyzed and grouped our data the same way. It must be noted that in the group of 'fat' we included only what was consumed as pure fat, namely butter, oil added after cooking etc and not the fat content of the foodstuff or that added for cooking. Ethical approval for the study was obtained in each individual country, by the appropriate committee.
In the final evaluation 3730 subjects, with complete data for the anthropometrical, biochemical and dietary parameters, were included. Of these there were 1833 non-diabetics, 916 male, 917 female and 1897 diabetics, 913 male, 984 female. The present paper concerns only the nutritional data of the non-diabetic population, from six centres in five of the countries, ie Algeria, Egypt, Italy, Bulgaria and Greece.
Statistical analysis
Data is presented as means AE standard error. The statistical analysis was performed with the SPSS statistical package. For continuous variables with normal distribution t-test was used for the comparison of two individual groups, while analysis of variance (ANOVA) was used for the evaluation of the differences among the centres. All tests were performed after age adjustment. Continuous variables with skewed distribution were log-transformed before statistical analysis. Categorical variables were evaluated with the chi-square test.
Results
Comparison of the dietary intake, in 100 subjects, evaluated both by the Questionnaire method used in this study and the 3 Day Diet Diary, is shown in Table 1. Significant differences were found only for carbohydrate, 207 vs 179 g=day and fibre intake, 21 vs 16 g=day, which were higher with the questionnaire method. All other parameters were not different and in fact very similar with both methods of evaluation. Analysis by centre (data not shown) showed exactly the same trends in each centre. Thus the questionnaire method was judged accurate enough for use in the present study.
Age, body mass index (BMI), waist (W) and waist-to-hip ratio (W=H) are shown in Table 2 , separately for men and women, in each centre. Age was slightly different among the various centres for both sexes, thus all data were age-adjusted for the rest of the comparisons. All variables in the table differed significantly among centres by ANOVA. The degree of obesity (BMI) varied among countries. Algerians were the leanest, while Greeks the fattest. Fat distribution also varied, but differently from the BMI, at least in women. By the criterion of W=H ratio, in men, Greece had the highest central obesity, in contrast to the findings in women where Egypt had the highest and Bulgaria the lowest. By the criterion of waist circumference, Greece showed the highest central obesity for both sexes, while the least central obesity for men was found in Egypt and, for women, in Pavia (Italy). Defining obesity as BMI ! 30.0 kg=m 2 , the prevalence of obesity also varied among countries. The highest prevalence was observed in Greece both for men and women (30.4 and 35.5%, respectively) and the lowest in Algeria (6.1 and 7.5%) and Egypt (3.7% and 14.7%).
In Table 3 the daily energy intake and the percentage contribution of each nutrient to it are shown, by sex and centre. All variables differed significantly among centres by ANOVA, after age-adjustment. The pattern of percentage contribution of each nutrient to the energy intake observed among countries was more or less the same for both sexes. However in most centres there were differences between men and women. Total energy intake was higher in men in all centres except in Egypt and Algeria, while energy intake expressed as calories per kg of body weight was higher in Nutritional habits in the Mediterranean Basin B Karamanos et al men only in Pavia. In men Rome had the lowest energy consumption, while Bulgaria had the highest. In women Rome had the lowest and Bulgaria together with Algeria the highest. The same pattern was observed when energy intake was considered in relation to body weight (kcal=kg).
Fibre intake was lowest in Rome and highest in Egypt for both sexes. Protein contribution to the daily energy intake was lower in Greece and higher in Algeria and Rome for both sexes. Total fat contributed less than 27% of energy in Egypt, but more than 35% in Greece and Bulgaria, where the highest fat intake was observed for both sexes. Carbohydrates contributed more than 55% of the total energy in Egypt and less than 40% in Bulgaria. Alcohol contributed almost 10% of total energy in Italy and 5% in Greece and Bulgaria in men, while in women the contribution was less than 3%. Alcohol consumption was practically null in Egypt and Algeria. Comparing the percentage contribution of each nutrient to the total energy intake with that recommended by the Diabetes and Nutrition Study Group (DNSG) of the European Association for the Study of Diabetes (EASD), it can be seen that in all centres protein consumption was in the recommended range. However the recommended range for carbohydrates or fibre intake was obtained only in Egypt. Moreover the recommended fat percentage contribution was met again only in Egypt for both sexes and in Italy only in males.
In Table 4 protein and fat intake are expressed as ratios of plant=animal origin. Daily fibre intake is also shown as g=1000 kcal of energy. The ratios differed significantly among centres, both for protein and fat. For protein the ratio ranged from the highest, 1.2, in Egypt to the lowest, 0.5, in Algeria and for fat the ratio ranged from 2.8 at the highest in Greece to 1.2 at the lowest in Bulgaria, Pavia and Algeria. No differences were noted between men and women. Fibre intake expressed as g=1000 kcal also differed among centres. It was highest in Egypt, Rome and Greece and lowest in Algeria and Bulgaria. In some centres fibre g=1000 kcal was significantly higher in women.
In Table 5 the proportion of subjects in each country who met the recommendations of the DNSG, separately for each nutrient, is depicted. At least 70% of the subjects in each country met the recommendations for protein intake, while for fat intake the percentage ranged from 5 to 77%, for carbohydrates from 7 to 93% and for fibre from 3 to 61%. The proportion of subjects following the DNSG recommendations for all major nutrients (All-A), ie carbohydrates, fat and protein, ranged from 4.2% in Bulgaria to 75.7% in Egypt; however, those who met the recommendations for the above nutrients, including fibre (All-B), were 41 -45% in Egypt, while in all other countries it was very low, ranging from 0 to 6.7%, because of the very low fibre consumption. Nutritional habits in the Mediterranean Basin B Karamanos et al
The qualitative composition of the diet observed in each centre is shown in Table 6 in comparison with the recommendations of the DNSG and the WHO and also the composition of the Mediterranean diet, as specified in 1993 (Trichopoulou et al, 1993a,b) . It can be seen that Greece and Bulgaria were closer to the Mediterranean diet, but Bulgaria had a very low plant=animal fat ratio. Egypt had a high plant=animal fat ratio, but the contribution of fat to the energy intake was low, while that of carbohydrates was very high. However Egypt is the only country perfectly complying with the DNSG and the WHO recommendations.
In the lower part of the table, the countries are grouped according to the population studied, urban or rural. It is clear that the differences among centers for all nutritional parameters persist even when urban and rural populations are compared separately.
In Table 7 the various foods consumed are grouped in 16 more or less homogeneous groups and the intake is expressed as g=day. The groups were constructed in the same way as in the seven Countries Study in order to be able to compare the results of the two studies. Large variations were observed among centres. The biggest variations (1988, 1995, 2000) .
b WHO (1990) . c Trichopoulou et al (1993a), b. Nutritional habits in the Mediterranean Basin B Karamanos et al were observed in sugar intake, which was 3 -4-fold higher in Algeria compared to Rome, fruit intake, which was 3-fold higher in Greece compared to Egypt, legume intake, which was 4 -5-fold higher in Egypt compared to Algeria, and potatoe intake, which was 4-fold higher in Bulgaria compared to Rome. In the Seven Countries Study only males were studied and the results of that study for Greece and Italy are shown on the top two rows of the table. In the present cohort, Greek males consumed more meat, cereals, cheese and sugar and less bread, potatoe, fruit, eggs and fat compared to those studied in the sixties, while in Italy males consumed more legumes, fruit, pastries and less bread, vegetables, alcohol and meat.
Discussion
This is the only recent study, which describes and compares the dietary habits of a large number of free-living subjects in Mediterranean countries, studied with the same methodology. So far there have only been data deriving from small studies, using differing methodologies and not primarily aimed at the comparison of dietary habits among countries. The methodology used for the dietary assessment has been validated against the 3-Day Diet Diary, which is considered the 'gold standard' (Bingham, 1987; Hartman et al, 1990; EURONUT SENECA investigators, 1991) and it compared satisfactorily. Protein, cholesterol fat and types of fat intakes were identical with both methods. The questionnaire overestimated carbohydrate intake by 10% in all centres. The use of the same questionnaire and especially the same technique of completing it, by specially trained personnel, ensured that the small overestimation of carbohydrates was the same in all cohorts, rendering the results absolutely comparable among countries. Moreover the magnitude of the sample ensured a rather representative cohort from each country. All the comparisons were done after age adjustment, rendering data perfectly comparable. Thus the findings of the present study reflect fairly well the nutritional habits of each country and can be used both for the comparisons among the countries and the evaluation of the contemporary 'Mediterranean diet'.
The energy intake varied among the countries, in both sexes. However the differences in energy intake did not coincide with the prevalence of obesity, which also varied among countries. This may reflect differing degrees of exercise, a parameter not measured in this study.
The qualitative composition of the diet also varied. The most striking differences were observed in the contribution of fat to the energy intake. Such differences in fat intake among countries in Europe have already been documented in type 1 diabetic patients in the EURODIAB study (Toeller et al, 1996) . The high fat intake in Greece is in line with the findings of the EURONUT SENECA Study (EURONUT SENECA, investigators, 1991) . The differences in the qualitative composition of the diet did not concern only the nutrients, but also their source of origin. For example Greece and Bulgaria had almost the same contribution of fat to the energy intake, however the plant=animal fat ratio was twice as high in Greece. As a matter of fact Greece showed by far the highest plant=animal fat ratio compared to all other countries, denoting a high consumption of foods of plant origin, a fact corroborated by the high ratio of plant=animal proteins as well. This is in accordance with the findings of previous studies in Greece, where a high consumption of foods of plant origin, ie vegetables, fruit and olive oil has been documented (Willett et al, 1995; Trichopoulou & Lagiou, 1997) . Apart from fat intake, fibre and carbohydrate consumption also differed significantly among centres. Thus, at present dietary habits differ in many aspects among Mediterranean countries studied and the differences persist even when urban and rural populations are compared separately. They most probably reflect geographic, cultural and socio-economic variations among countries. Within countries some differences exist between (g=day)  249  113  29  6  260  65  150  226  30  25  33  77  51  19  12  56  MD-GR  b (g=day)  380  30  190  30  191  15  464  35  18  25  13  235  95  20  0  107  Algeria  M  261  107  68  21  225  2  231  193  48  37  15  312  27  65  61  653  F  202  76  59  14  228  0  273  193  34  24  21  284  27  88  45  521  Egypt  M  354  159  44  103  293  0  123  72  29  36  46  163  22  64  26  562  F  367  155  40  104  321  0  123  76  28  36  48  146  20  68  25  601  Italy -Pavia  M  299  214  45  46  185  51  355  197  24  14  53  152  22  29  169  166  F  163  132  45  30  222  12  377  141  25  17  60  153  20  24  96  178  Italy -Rome  M  144  113  31  51  214  32  236  101  40  11  29  126  13  13  103  164  F  126  96  26  50  192  6  234  89  34  11  23  168  12  19  86 (Kromhout, 1989) .
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We compared the present data with the Nutritional Recommendations of: (a) WHO, referring to the general population (WHO, 1990) ; (b) the Joint Task Force of the European Society of Cardiology, European Atherosclerosis Society and European Society of Hypertension, referring mainly to the prevention of CHD (Wood et al, 1998; Wood, 1999) ; and (c) the Recommendations of the Diabetes and Nutrition Study Group (DNSG) of the EASD, which refer mainly to the diabetic population, but also apply to the general population (DNSG of the EASD, 1988 ,2000 . We must note that the recommendations of WHO and the DNSG are quite similar. Considering mean values for each country, protein contribution to the energy intake is in the recommended range in all countries. However carbohydrate contribution and fibre consumption are in the recommended range only in Egypt. Finally fat contribution to the energy intake is in the recommended range only in Egypt and Italy.
The percentage of subjects in each country who comply with the Nutritional Recommendations of the DNSG for each individual nutrient varies greatly. Most subjects in all countries follow the recommendations concerning proteins, but there are great variations for fat and fibre, which are in the ranges 7 -93, 5 -77 and 3 -61% respectively. Moreover the percentage of subjects complying with the above recommendations for all items, ie protein, fat, carbohydrate and fibre intake, is extremely low in all centres (0 -6.7%), except for Egypt, where it reaches 45.6%. This very low figure is mainly due to the low fibre intake in most countries. However even if only the three major nutrients were considered, the compliance hardly reached 25% of subjects. Thus, if the DNSG and WHO Recommendations actually reflect the 'healthy' diet, this is followed by very few subjects in the Mediterranean countries today.
On the other hand, the Joint Task Force has set other goals for nutrients and foods for the general population (fruit and vegetables > 400 g=day, legumes > 30 g=day, fish > 20 g=day and fibre 27 -40 g=day). All countries studied meet these goals, apart from fibre intake. Fat could not be compared since the Joint Task Force sets goals for saturated and polyunsaturated fat, while in the present study the quality of fat was evaluated only by plant-to-animal fat ratio. Thus, more or less, the Mediterranean countries studied were within the range of the less strict goals set by the Joint Task Force.
It is very difficult to set the standards for a 'healthy' diet. The various nutritional recommendations are based on the results of epidemiological, clinical and experimental studies. Some of them focus on the effects of individual nutrients on individual health problems, ie lipids and atherosclerosis, proteins and nephropathy etc, while others focus on the relation of nutritional habits in general to morbidity and mortality. Studies of the last type provide the most valid information for the definition of the 'healthy' diet (Wood et al, 1998) .
The concept of the healthy 'Mediterranean diet' was based on data from the Seven Country Study (Keys et al, 1968; Keys, 1980; Kromhout et al, 1989) . In this study approximately 13 000 men, aged 40 -59 were medically examined in 16 centres, in seven countries. Information on diet was collected in random samples of 21 -49 subjects in each centre. Specially trained dieticians observed and recorded all food items consumed over a week. Moreover duplicate meals (exactly what was consumed over the week of observation) were homogenized and analyzed in a central laboratory. With this procedure the most accurate estimation of the dietary habits was obtained. In some countries follow-up examinations were also done after 10 -20 y.
The cohort studied in Crete (Greece) had the lowest prevalence of coronary heart disease and this has been attributed, at least in part, to the dietary and exercise habits of the population. Thus the concept of the 'healthy', cardioprotective, Mediterranean diet emerged. Further studies in Greece, conducted between 1980 and 1988 in both sexes, in urban and rural areas, comprising in total more than 1000 subjects, confirmed the composition of the Mediterranean diet as shown on Table 6 (Kafatos et al, 1991; Trichopoulou et al, 1993a,b) . The health benefits of this diet comprising both lower morbidity and mortality, have been attributed to (a) high intake of monounsaturated fat rather than a low fat intake in general, since fat intake contributed more than 40% of the energy, (b) high complex carbohydrate intake, mainly grains and legumes and (c) high fibre intake, mostly from vegetables and fruit (Trichopoulou et al, 1995a,b; Kouris-Blazos et al, 1999; Lagiou et al, 1999) . Some other, less well-defined components of the diet, as polyphenols, alpha linolenic acid etc, may also contribute to the cardioprotective effects of the Mediterranean diet (Trichopoulou et al, 1995a,b) .
The present study reveals differences between the contemporary dietary patterns in the Mediterranean countries and the traditional Mediterranean diet. This is based on the study of a large number of subjects of both sexes, with the same methodology validated against the 3-Day Diet Diary, and thus the results reflect with acceptable accuracy the nutritional patterns in each country. Fat contribution to the energy intake, compared to the 'Mediterranean diet', is lower in most countries, presumably because of low consumption of fat of plant origin, since the plant -animal fat ratio is significantly lower than the 2 : 1 of the traditional Mediterranean diet. Fibre intake is generally low, while protein and carbohydrate contribution to the energy intake shows only small deviations from the Mediterranean diet.
Considering individual foodstuffs the bigger deviations from the traditional Mediterranean diet concern the increase in meat and cheese and the decrease in fruit consumption. Among the countries studied only the contemporary Greek diet seems to be closer to the traditional Mediterranean diet, Nutritional habits in the Mediterranean Basin B Karamanos et al with a very high plant to animal fat ratio, high fruit intake but with lower fibre intake.
Conclusions
Considerable differences in the qualitative composition of the diet among Mediterranean countries have been detected and moreover the nutritional habits in most countries are not in agreement with the widely accepted Nutritional Recommendations, but more importantly, with the traditional Mediterranean diet, which is the only one associated with decreased morbidity and mortality. Longitudinal follow-up studies are needed, with endpoints morbidity and mortality, in order to establish how 'healthy' the present Mediterranean diets are and probably the need to return to the traditional Mediterranean diet. 
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